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• High blood pressure and abdominal obesity have been known to
be associated with poor cardiovascular health in many
populations, including children and adolescents.
• We have previously demonstrated that combined resistance and
aerobic exercise (CRAE) training can be useful as a therapeutic
treatment to improve high blood pressure, arterial stiffness, insulin
resistance, and central adiposity in obese prehypertensive
adolescent girls.
• CRAE training may not be the most optimal or easily accessible
intervention, thus we sought to examine other exercise
interventions, specifically jump rope (JR) training, and its effects
on overall health and cardiovascular measurements. JR training
was selected because it is an easily accessible exercise modality.
• 40 sedentary adolescent females (15±1 yrs) who were
prehypertensive (SBP > 120 mmHg or DBP > 80 mmHg) with
abdominal obesity (waist > 80 cm) were randomly assigned to a
12-week JR program or a sedentary control group
• The exercise group performed JR training 5 days a week for 12
weeks
• The sedentary control group came to the lab at the same
frequency as the JR exercise group, but did not participate in
exercise
• Venous blood samples, vascular function measurements, waist
circumference, and body composition were taken before and after
12 weeks at the same time in the morning (± 1 hour) after an
overnight fast
• A 2 x 2 repeated measures ANOVA was used. A probability of
type I error less than 5% was considered significant (p< 0.05).
Paired t-tests were used for post hoc comparisons.
Table 1. Jump rope exercise program
RESULTS
PURPOSE
•To examine the effects of a jump rope exercise program on
central adiposity and percent body fat, nitric oxide (NO)
bioavailability, and levels of endothelin-1 (ET-1), c-reactive protein
(CRP), arterial stiffness, and blood pressure (BP) in adolescent
girls with prehypertension
Control (n = 20) Exercise (n = 20)
Pre Post Pre Post
Age, y 15 ± 1 - 15 ± 1 -
Tanner stage 2 - 3 - 2 - 3 -
Height, cm 161 ± 3 162 ± 4 160 ± 3 161 ± 3
Body mass, kg 68 ± 8.4 70 ± 8.9* 69 ± 9.4 66 ± 7.3*†
BMI, kg/m2 25 ± 2 26 ± 2 26 ± 3 25 ± 2
Body fat, % 32.7 ± 3.2 33.5 ± 3.7 33.8 ± 3.6 30.2 ± 3.1*†
Lean body mass, kg 43.7 ± 4.2 44.5 ± 3.6 44.9 ± 4.5 46.8 ± 4.2*†
Waist circumference, cm 85.3 ± 4 85.7 ± 4 86.4 ± 4 83.3 ± 5*†
Heart rate, bpm 69 ± 2 68 ± 3 67 ± 3 64 ± 2*†
Systolic BP, mmHg 126 ± 4.2 127 ± 5.3 126 ± 3.3 120 ± 2.1*†
Diastolic BP, mmHg 82 ± 2.2 84 ± 1.9 82 ± 0.4 80 ± 2
Table 2. Participant characteristics and body composition
parameters before and after a 12-week period of control (n=20) and
exercise intervention (n=20)
Values are Mean ± SD
*p <0.05 different than Pre, †p <0.05 different than Control
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Figure 1. Brachial-to-ankle pulse wave
velocity (m/s) pre- and post-exercise
intervention between the control
(CON) and the exercise (EX) groups.
Values are presented as Mean ±
SEM. * p < 0.05 vs. Pre, † p < 0.05 vs.
CON
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Figure 2. Total nitrate and nitrite
levels (μmol) pre- and post-
exercise intervention between
the control (CON) and the
exercise (EX) groups.
Figure 3. Total endothelin-1 levels
(μmol/mL) pre- and post-exercise
intervention between the control
(CON) and the exercise (EX)
groups.
Figure 4. Total C-reactive protein
levels (mg/L) pre- and post-exercise
intervention between the control
(CON) and the exercise (EX)
groups.
• Our findings suggest that a 12-week jump rope exercise
program can be a beneficial nonpharmacological exercise
modality to improve cardiovascular health in adolescent girls
with prehypertension.
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